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a positively charged one, and then captured two electrons
in succession, and thus became negatively charged. Even
though a neutral atom or molecule managed to knock an
electron out of a molecule with which it came into collision,
it does not follow that it would be able to capture the electron:
to do this the neutral atom must exert considerable attraction
on the electron. The magnitude of the attraction between
a neutral atom and an electric charge must, if we regard the
atom as made up of electrons and a positive charge, depend
on the freedom with which the electrons can move under
a force exerted by an electron outside; if they can move
readily the attraction may be considerable, if, on the other
hand, they are rigidly connected with the atom it will be
very small. A very simple experiment will illustrate this
point. Suppose we have a considerable number of small
compass needles with agate caps placed on a disc which is
suspended from a long string. If we mount the compasses
so that they can turn freely on needle points fixed to the
disc, and then hold a magnet near the disc, the disc will be
strongly attracted by the magnet. If, however, we take the
compasses off the needle points and lay them on the disc the
friction will prevent any motion relative to the disc, and
when the magnet is placed in the same position as before
the attraction will be found to be very much reduced.

Thus we should expect the attraction between a
neutral atom and an electron to be much increased by the
presence in the atom of electrons which can move freely
relatively to the atom. If these freely moving electrons are
those which are near the surface, and which give rise to
the forces which bind the atoms in a molecule together,
we can understand why a neutral molecule should not attract
an electron as vigorously as a neutral atom. For when two
atoms in a molecule are held together by the forces between